Abstract-At present, the planning of distribution center is a very important step before the construction. Therefore, how to choose the optimal plan in the process of the planning of distribution center has already become an important research topic in logistical system. In this paper, Grey Fuzzy Comprehensive Evaluation (GFCE) method is proposed to resolve the optimization problem.
INTRODUCTION
With the booming logistics industry, the grey fuzzy comprehensive theory has been widely applied, but so far the method has been rarely involved in the distribution center planning scheme optimization. Therefore, the application of grey fuzzy theory to solve the optimization problem of distribution center planning scheme is necessary and meaningful.
A business case is cited in this paper, using grey fuzzy comprehensive evaluation method to establish the index system and model of the distribution center planning scheme and to solve the problem of scientific planning scheme optimization. The successful application of grey fuzzy comprehensive evaluation theory in this case, proving the effectiveness and reliability of the method, not only plays an important role of reference and guidance for decision-making of building a distribution center in some logistics enterprises, but also opens up a new way of thinking for the application of grey fuzzy comprehensive evaluation theory in the logistics industry.
II. GREY FUZZY COMPREHENSIVE EVALUATION THEORY AND METHODS

A. Fuzzy Comprehensive Evaluation Model
Multi-objective fuzzy comprehensive evaluation method, mainly using of evaluation results of single factor related to the evaluation object, is to form the corresponding evaluation matrix, and to do fuzzy transformation using the weighting factor for determining the important degree of each factor, and the final evaluation results of the evaluation object will be obtained. Multi-factor fuzzy evaluation set is determined by the use of the factor set, membership degree, weighting factor, and the best evaluation results will be obtained from the alternative set [1] .
Comprehensive evaluation is recorded as: 
In the formula, b n reflects the position occupied by the n-th decision in the evaluation overall, and a m means the weights of various factors, and r ij means the normalized result that is obtained by respectively converting single factor evaluation set into membership degree of each single factor according to membership functions of single factor fuzzy sets. The operator "  " is a fuzzy one.
In the formula,  is the generalized fuzzy "and" operator, and   is the generalized fuzzy "or" operator [2] .
B. Grey Comprehensive Evaluation Method 1) Concepts and Principles of Grey Correlation Analysis
Grey correlation analysis, as a quantitative one on the development trend of dynamic process, is based on grey process of the grey system. It mainly does research on the dynamic process using curve geometry analysis method. The view is the closer curve geometry is, the closer the trend of change and development is, and the higher the correlation degree is [3] .
2) Calculate Correlation Degree [4] [5] The correlation degree of two comparative sequences can be expressed as the average of correlation coefficient of the two sequences in each moment. The mathematical model is as follows:
If there are n parent sequences 1 2 3 , , , 
Correlation matrix can be used as the basis of the correlation analysis. If the formula (5) is established as follows.
The view is the correlation degree of the parent sequence i Y relative to the other parent sequences or sub-sequence i x is quasi optimal.
III. THE APPLICATION OFGREY FUZZY COMPREHENSIVE EVALUATION IN DISTRIBUTION CENTER PLANNING SCHEME OPTIMIZATION
A. Establishment of Index System
The company has three distribution center planning options, respectively scheme A, scheme B and scheme C. In this paper, scheme selection is mainly focus on 13 factors. There is no consideration for other factors as their weights are too small to ignore their impact of the evaluation model. Index is based on three different levels, namely economy index, technology index and system operation index [6] . Index system is shown in table 1. [7] [8] [9] Use AHP method to establish evaluation matrix and calculates according to the importance among the layers of subtarget including economy index, technology index and system operation index. The weights of the three layers of sub-target are determined by their relative importance. Specific evaluation method is as follows.
According to the survey of users' and experts' scores, make comparison between each two sub-targets in relative to the total target. The first layer evaluation matrix A will be established according to Seaty scale principle. I. Calculate the product of elements of each row in the matrix above
II. Calculate the n-th root of Mi
III. Vector 1 2 , , ,
According to three formulas above, the weights of economy index, technology index and operating system index relative to the target layer are calculated. Through having the consistency test, calculate consistency ratio C.R. is 0.33, less than 0.1, and the result indicates the first layer evaluation matrix has satisfied consistency.
   
b) Determine the weights of the second layer indexes
As the same as the calculation of the weights of the first layer indexes, the weights of land area, warehouse building, equipment cost, labor cost and energy consumption relative to economy index are as follows. 
 
Through calculating consistency ratio, the result indicates the second layer evaluation matrix has satisfied consistency. Then multiply these weights by the weights of the first layer indexes, and get the weights of the thirteen indexes in the whole index system. 
2) Use Grey Model to Calculate Grey Weight a) Determine the evaluation sample matrix
Invite 10 experts in the field of distribution respectively give their scores for the 13 indexes in 3 different schemes. Make the rule that each score range is from 1 to 10, and expert evaluation sample matrix is finished.
As shown in Table 2 , the score of each evaluation index in scheme A is given. Score of each index in scheme A
Take scheme A for example, according to the formula (9), grey statistics matrix is calculated as follows. 
Obtain the total grey statistics according to the formula (10). Similarly, the total grey statistics of evaluation matrix of scheme B and C can be calculated. 
   
Integrate grey weights which are the i-th evaluation factor arguing for the j-th evaluation criteria given by 10 experts. Single factor fuzzy evaluation weight matrix R which is composed of ij r is as follows. 
Single factor fuzzy evaluation weight matrixes of the three schemes are calculated as follows. 
3) Use Fuzzy Mathematical to evaluate evaluation grade a) Calculate the fuzzy comprehensive evaluation matrix B
The fuzzy comprehensive evaluation matrix B can be calculated based on compositional operation which is performed between weighted subset W and single factor fuzzy evaluation matrix R. , ,
. Then, according to Z=BC, calculate the comprehensive evaluation result Z. The evaluation for some scheme can be made by Z value. The bigger Z value is, the better the scheme is. 7 Consider comprehensively the key indexes of economy, technology and system operation in the construction of distribution centers, and make the most optimal configuration. The enterprise should adopt the scheme B as planning standards, and the scheme A as an alternative one. The result is stable by using the sensitivity analysis,
IV. CONCLUSION
Grey fuzzy comprehensive evaluation theory provides a new method for the evaluation of the distribution center planning scheme. Although this method has not been widely used in the planning scheme evaluation, but it has good effect in the distribution center location and other fields. Therefore, there is considerable room for development of grey fuzzy method in the field of logistics, and the method can very well compensate for the limitations of existing models in practice.
